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DISCLAIMER 


The content and views presented are made available for educational 
purposes only. The information presented are the opinions of the presenter 
and do not necessarily represent the views of the Society of Diagnostic 
Medical Sonography (SDMS) or its affiliated organizations, officers, Boards 
of Directors, or staff members. 

The presenter is responsible for ensuring balance, independence, objectivity, 
scientific rigor, and to avoid commercial bias in their presentation. Before 
making the presentation, the presenter is required to disclose to the audience 
any relevant financial interests or relationships with manufacturers or 
providers of medical products, services, technologies, and programs. 

The SDMS and its affiliated organizations, officers, Board of Directors, and 
staff members disclaim any and all liability for all claims that may arise out of 
the use of this educational activity. 
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IN CIDENCE OF CONGE N ITAL HEAR T D IS EAS E (CHD ) 

• CHD is the most common congenital abnormality 

• CHD is the leading cause of infants death 

• CHD occurs in 8/1000 live births 

• 50% CHD are minor and can be corrected by surgery 

• Other 50 % accounts for over half the death from 
congenital abnormalities in children 
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RISK FACTORS 


FETAL RISK FACTORS 

- Extracardiac abnormalities 

- Nonimmune hydrops 

- Increased nuchal translucency 

- Monochorionic placentation 

- Fetal arrhythmia 

- Chromosomal abnormality 

- Suspicion of cardiac defect via routine sonogram 


**Most infants born with cardiac abnormalities are born to pregnancies 
without risk factors** 





RISK FACTORS 



MATERNAL RISK FACTORS 

— Metabolic disease - Diabetes and Phenylketonuria (PKU) 

- Teratogen exposure - eg. Lithium 

- Autoimmune antibodies - Anti-Ro (SSA) and anti-La (SSB) 

- Maternal congenital heart disease 

— In vitro fertilization 

— Maternal Obesity 
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RISK FACTORS 


FAMILIAL RISK FACTORS 

- Familial inherited disorders 

- First degree relative with CHD 

❖ Siblings, parents 

Syndromes 

- Noonan 

- Tuberous sclerosis 

- Holt Oram 

- DiGeorge 


_ B a s i c Card i ac Views 

• Four-chamber view 

• Left ventricular outflow tract 

• Right ventricular outflow tract 

• Three vessel view with trachea 

• Short axis view of the ventricles 

• Aortic arch 

• Ductal arch 

• Superior vena cava and inferior vena cava 
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Parameters to Consider 


• Situs 

• Cardiac axis and position 

• Morphologic ventricles 

• Atrioventricular and ventriculoarterial connection 

• Atrioventricluar and semilunar valve 

• Forman ovale 

• Interventicular septum (IVS) 

• Interartrial septum (IAS) 
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Four Chamber View 


Intact interventricular septum 
Intact atrial septal primum 
Equal size ventricles and atria 

Apex point to the left at 45 degree 
angle 

Normal size heart (1/3 the thoracic 
cavity) 

Tricuspid valve offset apically 
Moderator band in morphologic right 
ventricle 

Pulmonary veins entering left atrium (2) 
Patent foraman ovale , leaflet in the 
left atrium 



Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 


6 

































SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 


9 / 5/15 




7 


Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 




















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 


9 / 5/15 


Position: Levocardia vs Mesocardia 



Congenitally Corrected TGA 


hour-chamber view: 
Detec tion of Con genital H eart Diseas e 


Lead Author, Year 

N 

Sensitivity 

Copel, 1987 

1,022 

92% 

Achiron, 1992 

5,347 

48% 

Sharland, 1992 

23,861 

77% 

Vergani, 1992 

5,336 

81% 

Bronshtein, 1993 

12,793 

59% 

Wigton, 1993 

10,004 

33% 

Goncalves, 1994 

6,616 

33% 

Kirk, 1994 

5,111 

47% 

Tegnander, 1995 

7,459 

39% 


(Modified fromAbuhamad and Chaoui, 2010) 


Overall, four-chamber 

sensitivity for detection of 
CHD 



(Simpson, 2004) 
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S ^ Right Ventricular Outflow Tract 

• Pulmonary artery arises 
from the right ventricle 
anteriorly 

• Pulmonary artery 
divides into right and 
left pulmonary artery 
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Position: Crisscross of Outflow Tracts 
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Four-Chamber View & Ventricular Outflow Tracts; 
Detection of Congenital Heart Disease 


Lead Author, Year 

N 

Sensitivity 

Achiron, 1992 

5,347 

78% 

Bronshtein, 1993 

12,793 

77% 

Wigton, 1993 

10,004 

39% 

Buskens, 1994 

3,246 

43% 

Kirk, 1994 

5,967 

78% 

Rustico, 1995 

7,024 

35% 

Stumpflen 1996 

3,085 

86% 

Kirk, 1997 

16,121 

66% 

Carvalho, 2002 

9,277 

75% 

Ogge, 2006 

6,368 

66% 


(Modified fromAbuhamad and Chaoui, 2010) 



Overall, four-chamber 
and outflow tract views 
have a 

sensitivity for detection of 



CHD 


(Simpson, 2004) 
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l Great Vessels — H 

Three Vessel View 


• Pulmonary artery-most 


anterior position 

pa 

a 

• Superior vena cava - most 

SVC 

posterior position 


• Aorta - between pulmonary 


and superior vena cava 


• Trachea 

3 vv 



AIUM practice guideline for the performance 
of fetal echocardiography. Ultrasound Med 
2011 
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Three-Vessel View 




Three-Vessel View 

• Vessel size 

• Vessel alignment 

• Vessel arrangement 

• Vessel number 

• Direction of flow 

• Turbulent flow 

(Vinals et al, 2003) 

AIUM practice guideline for the 
performance of fetal echocardiography. 
Ultrasound Med 2011 
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Great Vessels 


• Aorta 

• Pulmonary artery 

• Great vessels equal in size 

• Great vessels cross at right angle as they exists 
the heart 

• Aortic arch demonstrate head vessels 
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Aortic Arch 





Aortic Arch 

• Arterial superior vessels 

— Brachiocephalic 


— Left common carotid 
- Left subclavian 

• Candy cane appearance 


M 
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2. Low Short Axis View - Ventricles 




wmm 


1 High Snort Axis View - Great Arteries 






Fetal Heart - Sagittal View 


AIUM practice guideline for the 
performance of fetal echocardiography 
Ultrasound Med 2011 




_ 


Optimizin g I ma g es 



Use equipment with echo settings 

High frame rate 

• Narrow sector 

• Single focus 

• Decrease depth 


Use highest frequency transducer - keep in mind the trade 
off of penetration and resolution 

Use harmonic - obese patients 
Zoom to at least 1/3 -1/2 the screen 
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Color Doppler Ev aluatio n 


Points to consider to optimize Color Flow Doppler 

1. Color box size 

• Smaller the color box, higher the frame rate 

2. Scale or Pulse Repetition Frequency (PRF) 

• Used to determine the range of mean velocities 

• Use high velocity range (>30cm/s) 

> Atrioventricular valve, semilunar valve and great vessels 

• Use low velocity to mid-velocity range (10-20 cm/s) 

> Suitable for pulmonary and caval veins 
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Ventricular Septal Defec t 


• Opening in the ventricular septum leading to 
communication of the ventricles 

• Most common CHD associated with 
chromosomal abnormalities (Trisomies 21,18 
and 13) 

• Types of VSD: 

❖ inlet 

❖ Muscular 

❖ perimembranous 
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VSD:Sonographic Findings and Pitfalls 


Inlet VSD 

> VSD seen at the level of AV valves 

> Dropout artifact may give a false positive diagnosis 

> Change angle of insonation 


Muscular 

> VSD border is echogenic in apical view 

> Commonly seen in the apical or mid-IVS 


Perimembranous 

> Visualized in 5 chamber view 

> Rely on the discontinuity of the ventricular septum and ascending aorta 
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Atrioventricular Septal D efect 


Combination of ASD and VSD 

Results from failure of endocardial cushion fusion 

aka - AV canal defect, endocardial cushion 

May be partial or complete 

High association with Trisomy 21 
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Hypoplastic 1 

Left Heart Sy 

nd 

rome 


• Underdevelopment of the left ventricle and 
LVOT 

• Associated with: 

>Turner Syndrome 
>Noonan Syndrome 
>Smith-Lemli Opitz Syndrome 
>Holt-Oram Syndrome 




_ Sonographic Findings HLHS 

• Small, absent or normal left ventricle w/o color flow 

• Small left atrium 

• Echogenic lining of the IVS suggestive of endocardial fibroelastosis 

• 3 vv does not demonstrate the aorta 

• Color Doppler 


> Left to right shunting across the formen ovale 

> Minimal or decrease filling of the left ventricle 
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